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Rapid development of CAPE-OPEN
software components




UNIT Operation wizard by AspenTech

THRM wizard by Hyprotech

In-house wizards

> Are known to exist, for example to create UNIT
modules in C++
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Make it simpler and faster for an engineer to build a
CAPE-OPEN compliant unit operation model using the
Microsoft COM version of the interface standards

> Simpler because:

* No need to know as much about COM as an engineer trying
to develop a unit operation from scratch would

2 Faster because:

 the tool will generate a complete Microsoft Visual Basic
project, to which the engineer only needs to add a user
interface form, a calculation routine and a validation routine
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The unit operation created is compliant with the
interface standards as defined by:

> The 0.93 version of the CAPE-OPEN type library
which contains the current interface definitions for
unit operations

2 Common Services standards covering component
identification, error handling and parameters

g
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Visual Basic Wizard to generate a new CAPE-OPEN unit
operation

An installation program to install the wizard

An uninstall program to remove it

No documentation other than material associated with
the screens presented by the wizard
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i CAPE-OPEN Unit Wizard - Introduction

CAPE-OPEN

Help

WWelcome to the CAPE-OPEMN Unit Operation “izard.
T hig *wizard will guide you though the steps necessarny
to generate a new CAPE-OPEM Urnit Operation.

Thig wizard was developed by Azpen Techhnology Ihc
for the Global CAPE-OPEM project.

Press Mest to continue ar Cancel ba quit

Cancel < Back FHest Finizh
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5 How to use CAPE-OPEM Unit Operation Wizard?

Fichier Edition Signet Options 2

Rubriques I:I'gidel Erecedent I Imprimer | G I »3 |

CAPE-OPEN Unit Operation Wizard - Introduction

This Wizard helps you create a new CAPE-OPEN Unit Operation. It generates a Yisual Basic Project containing the source code for
the new Lnit operation and it also generates an installation kit so that the Unit Operation can be installed and uninstalled an other
machines.

The Wizard collects information describing the Unit including details of the number and type of its ports and the number and type of
its parameters. The Wizard cannat generate all the code required for a Unit Operation, so you will need to custamize the code it
produces. In particular you will need to write the calculation routine for the Unit and design any screen forms that you need.

This Wizard generates Unit Operations that are compatible with the 0.8-3 version of the CAPE-OPEM standard. Details of the
CAPE-OPEM standard can be found at wan. global-cape-open. org and http:dhassne. colan. arg

Disclaimer of Warranty

Global CAPE-OPEN documents and publications include software in the form of sample code. Any such software described or
pravided by Global CAPE-OFPEM - in whatever form — is pravided "as-is" without warranty of any kind. Global CAPE-OPEMN and its
partners and suppliers disclaim any warranties including without limitation an implied warrant or fitness for a particular purpose. The
entire risk arising out of the use or performance of any sample code --- or any other software described by the Global CAPE-OPEN
praject --- remains with you.

Copyright € 2001 Global CAPE-OPEN and project partners and/or suppliers. All rights are reserved unless specifically stated
otherwise.

Global CAPE-OFEN is a collaborative research praject established under BE 3512 "Industrial and Materials Technologies®
(Brite-EuRam [}, under contract BPR-CTI5-29005.
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Enter General Information on UNIT

Provide Parameter list with details

Provide Port list with details

Generate Visual Basic executable




* CAPE-OPEN Unit Wizard - General Information

Urit Operation Mame

Clazs Mame
Drezcription

Version
CAPE-OPEM wersion
“endor URL

Aot bext

Help LIRL

Help

0.9-3

Cancel

< Back " M et I

Fimizh
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Unit Operation Name

> The user must enter a short name that will identify
the unit when it is displayed within a simulator — up
to 12 characters

Class Name

2 A valid VB name that will be used as the name of the
class generated by the wizard

Description

> The user may enter a description of up to 32
characters which will also appear in the simulator to
help identify the unit operation

Version
> The user may enter a version identification string.
%

No format is specified but typically a number . ‘
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CAPE-OPEN version

> The user may identify the CAPE-OPEN version with
which this unit is compatible

Vendor URL

2 The user may provide a URL where information
about the provider of the Unit Operation can be
found

About text

o The user can enter free-format text giving
information about the component

Help URL

2 The user can provide a URL where help on how to
use the unit operation can be found
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* CAPE-OPENM Unit Wizard - General Information

Uit Operation Mame

Class Mame
Drezcrnption

Yersion

CAPE-OPEM wersion
Yendaor LHL

Ahout text

Help URL

Help

Advanced rate-based distillation model

RATESEF

todel for distillabion and abzoprhion columns

1.0

0.9-3

WAL JCME. SOm

Thiz unit operation model 1z provided by ACME as an example.

wiw, acme. help. con

Cancel | < Back || et » I
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Public Unit Parameter:

° the means by which a component can make its
internal variables visible to another component.

Parameter List (i.e. Parameter Collection):

o the collection of Public Unit Parameters that a Unit
wishes to expose to the outside world.

g
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* CAPE-OPEN Unit Wizard - Parameter List
ze thiz form to define public parameters for pour unit operation
WEN = Drezcrphion W alue
Add
Delete
E dit
Help Cancel 2 Back M Eirnizh -
LR . vy ; ﬁf




Add button to create a new parameter and add it to the
list

o Clicking on Add causes the Parameter Details dialog
to be displayed. This dialog contains the following
data entry fields:

« Name (A short name for the parameter)
» Description (A description)
* Type (A drop-down list: Real, Integer, Option)

2 For the Integer and Real types :

» Default Value (Defaults to 0)
* Upper Bound (Defaults to 1E35)
 Lower Bound (Defaults to —1E35)
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* Parameter Details

M arme

Drezcriphion

Type

Detault value

RHeal

Lowwer B ound

Upper Bound

[

-1eh

1e35

ak.

Cancel
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Both OK and Cancel return the user to the Parameter
list dialog

Using the OK button causes the new parameter to be
added to the list

Use the Delete key to remove a parameter from the list

To change the data for a parameter select it and click
the Edit key

> Parameter Details dialog is shown and the data for
the parameter can be changed 1

£B
co |



* Parameter Details

MName

Drezcrnption

Type

Crefault value

Optior List

[v  Restrct parameter value bo options list

TRAY_TYFE

Type of trays

O phior

Siewve tray

Crual Flow
Siewe tray
Bubble trap

k.

Cancel
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Port:

° the means by which a Flowsheet Unit is connected
to its streams. Streams are implemented by means
of Material Objects.

Port list (i.e. Port Collection):

° the means by which the Flowsheet Unit groups
together its ports.

g
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i CAPE-OPEN Unit Wizard - Port List

ze thiz form to defing inlet and outlet matenal porks far your unit operation.:

M arie

Drezcrphion

Dlirectiorn

Fort Type

Help

Cancel

Add

Delete

Edit

Einizh

=
=

E




Allows the user to define the ports belonging to the unit

Displays a list of ports currently defined and provides

Add, Delete and Edit buttons as well as Next, Back and
Cancel

Using the Add button takes the user to the Port Details
dialog where there are the following data entry fields:

> Name (The name of the port)
o Description (A description of the port)
2 Direction (Inlet or Outlet as choices)

2 Port Type (Material, Information or Energy)

3]

4 ]
9
=



* Port Details

M ame pMLET

‘ O, I
IFeed

Crirection I It j

Drezcrnphion

Cancel ‘

Fart Type I b aterial j

—_—
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Both OK and Cancel return the user to the Port list
dialog

Using the OK button causes the new parameter to be
added to the list

Use the Delete key to remove a parameter from the list

To change the data for a port select it and click the Edit
key. The Port Details dialog is shown and the data for
the parameter can be changed

g
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il CAPE-OPEN Unit Wizard - Port List

|ze this farm to define inlet and outlet matenal ports far waur unit operation.:

M arne Drezcrption Drirection Fort Type
IMLET Feed Il b atenial
TOF utlet ztream on top Cutlet b aterial
BOTTOM Outlet ztream from botbarn | Outlet b aterial
SIDET Side outlet stream #1 Cutlet b atenal
Drelete
E dit
Help Cancel < Back et Eirmnzky




¥ CAPE-OPEN Unit Wizard - Finish

CAPE-OPEN

Help

The CAPE-OPEM Unit Dperation Yizard has finizhed collecting
infarmation,

v Add ablank farm to the unit operation

Fleaze input project directary

| B

Press Finigh o build waur project.

T o wiew instructiong for what to do nest, pressz What Hext?

Wihat Next?

Caroel ¢ Back Mest 5 e
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Install and test your UNIT operation
2 Deploy it within your organization

Add code for the calculation routine

2 calculates outlet conditions and internal
parameters given inlet conditions.




r

The CAPE-OPEN Unit Operation Wizard creates an
installation kit for your Unit Operation and saves it to a
directory called “Installation Kit". Within this directory
you will find three files:

<ModelName>.cab
Setup.exe
Setup.ist

To install your Unit Operation run Installation
Kit\setup.exe.

If you need to give the Unit Operation to someone else,
they will need all three files and they should run
setup.exe on their own machine to install it. i
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Use Start>Settings>Control Panel>Add/Remove
Programs

Look for the entry with the description of the form <VB
class name> CAPE-OPEN Unit

Double-click this entry to uninstall your Unit Operation.

Uninstalling the Unit Operation will not affect your
Visual Basic project. You will still be able to work the
project and to re-install the Unit Operation at a later
time.

g
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The wizard generates a stub for the Calculation routine in the class file for your
unit operation. This file is called <class name>.cls where <class name> is the name
you provided for the Unit Operation class on the General Information screen of the
Wizard. You will find this class listed under the Class Modules folder in the VB
Project Explorer.

Open the class and in the Code Window select ICapeUnit in the Object box (the
drop down box on the left at the top of the Code window) and then select Calculate
in the Procedures/Event box (the drop-down list to the right at the top of the Code
windo(\jlv). The Code Window displays then displays the ICapeUnit_Calculate
procedure.

The code generated by the Wizard simply returns a CAPE-OPEN error. You need to
replace this code with the real calculation code. Comments are provided in the
routine to show you how to access stream data using the CAPE-OPEN material
objects associated with your Unit Operation's ports.

If you have asked the Wizard to provide a blank form for the Unit Operation, you
will need to add controls to the form to allow an end-user to edit the Unit
Operation's data. To edit the GUI form that the Wizard provides, open the Forms
folder in the project explorer and double-click on the frm<Class Name> object.

ol
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Helps developers get started with new Unit Operations
o Creates a Visual Basic Project
o Creates an Install/Uninstall program

> Developer has to complete:
» Validate
» Calculate

AspenTech made the Wizard freely available
Downloadable from CO-LaN website

AspenTech has pledged to maintain the wizard as
CAPE-OPEN evolves

© e.g add support for generating calls to existing
FORTRAN
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